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A motor control unit (1) includes a white noise 


the control instruction data (Cins) together with the sam- 



generator (8), an instruction switch (9) for switching be- pled velocity data (Vm), and a first frequency character- 
tween an input control instruction (Vins) and a white istic operation unit (16) for calculating the frequency 
noise output of the white noise generator (8), a controller characteristics in a range from the velocity instruction 
( 1 0) for feedback controlling the motor drive velocity, a (Cins) to the sampled velocity (Vm) based on output da- 
detection unit (13) for detecting and sampling the real ta of the first Fourier transformer (15), thus obtaining the 
velocity of a motor or a load at a predetermined period, frequency characteristics in a short period without ne- 
a first Fourier transformer (1 5) for Fourier-transforming cessity of a servo-analyzer. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention generally relates to a 
control system for a motor, and in particular to a motor 
drive control system having a function of measuring fre- 
quency characteristics of the motor. 

Description of the Prior Art 

[0002] In recent years, it has been widely practiced to 
obtain frequency characteristics of a motor with a load 
mechanically connected thereto for the purposes of an- 
alyzing a mechanical resonance which may cause deg- 
radation in operation performance: analyzing response 
characteristics and stability of control, and the like. In 
this description, it is noted that the term "frequency char- 
acteristics" refers to characteristics in a graph repre- 
senting a relationship of a gain or phase to a frequency. 
The term "frequency-response characteristics" refers to 
the frequency characteristics of a real motion to a drive 
instruction where the real motion is outputted by a con- 
trol object based on the input instruction via a control 
gain to form a feedback control loop. The term Velocity- 
instruction response characteristics" refers to the fre- 
quency-response characteristics in the case where the 
input instruction is a velocity instruction. 
[0003] Conventionally, in order to measure frequency 
characteristics of a motor in a motor drive control sys- 
tem, there has been used a construction of a feedback 
control loop, for example, as shown in Fig. 12. Referring 
to Fig. 1 2, a motor drive unit 1 receives an input drive 
control instruction signal (referred to as "input instruc- 
tion signal" hereinafter) and drives a motor 3 and a load 

4 under control in accordance with the input instruction 
signal. The load 4 is mechanically connected to the mo- 
tor by a driving shaft of the motor. As an input instruction 
signal, a velocity instruction signal Vins or a position in- 
struction signal Pins is generally used. In this example 
of Fig. 12, the conventional construction is referred to a 
case where a velocity instruction Vins is used. 
[0004] A servo-analyzer 5, which includes therein an 
oscillator (not shown) for generating a sine wave signal, 
is connected to the motor drive unit 1 so that the sine 
wave signal output of the servo-analyzer 5 is applied to 
the motor drive unit 1 , serving as the velocity instruction 
Vins. The servo-analyzer 5 is also connected with a ve- 
locity detector 6 attached to the motor for detecting a 
real rotational velocity (referred t as "real motor velocity" 
hereinafter) Vr of the motor 3 so that the servo-analyzer 

5 receives the real motor velocity Vr detected by the ve- 
locity detector 6. 

[0005] With this construction, the servo-analyzer 5 
outputs a sine wave signal serving as the velocity in- 
struction Vins. The motor drive unit 1 receives the ve- 



locity instruction Vins and drives the motor 3 and the 
load 4 under control in accordance with the velocity in- 
struction Vins. Therefore, the real motor velocity Vr is in 
a motion of a sine wave form in accordance with the ve- 

s locity instruction Vins as shown in Fig. 13. 

[0006] In the wave form comparison shown in Fig. 1 3, 
the servo-analyzer 5 detects a gain which is an ampli- 
tude ratio of the velocity instruction Vins to the real motor 
velocity Vr and a phase difference between the velocity 

to instruction Vins and the real motor velocity Vr. By con- 
tinuing the detection of the gain and phase difference 
while gradually increasing the frequency of the velocity 
instruction Vins, the frequency characteristics in a range 
from the velocity instruction Vins to the real motor ve- 

15 locity Vr are obtained. The measurement results of the 
frequency characteristics are generally represented as 
a Bode diagram. 

[0007] In this conventional construction as described 
above, the servo-analyzer 5 is inherently required as an 

20 instrument for measuring the frequency characteristics 
of the motor. Therefore, in the case where the load 4 of 
hardware connected to the motor is too large in size and 
weight to be movable, the servo-analyzer 5 must be 
moved to the place where the load 4 is installed. In gen- 

25 eral, however, the servo-analyzer 5 is an instrument 
which lacks portability, and thus the conventional drive 
control system is very inconvenient. 
[0008] Moreover, since the frequency of the velocity 
instruction Vins is gradually increased from the lowest 

30 frequency to the highest frequency in a range of a de- 
sired measurement bandwidth, there has been a prob- 
lem that the measurement time is disadvantageously 
long. Meanwhile, in order to suppress an influence of a 
noise and the like to enhance the measurement preci- 

35 sion of the frequency characteristics, the amplitude of 
the velocity instruction Vins must be increased to some 
desirable degree. If the measurement time is long while 
the amplitude is kept large, burdens affected on the mo- 
tor 3 and the load 4 increase, which may in some cases 

40 cause overheating breakdown of the motor 3 or break- 
down of the hardware load 4. 

SUMMARY OF THE INVENTION 

45 [0009] The present invention has been developed to 
solve these problems and has an object to provide a mo- 
tor drive control system capable of measuring the fre- 
quency characteristics of the motor with a load connect- 
ed thereto in a short time period without necessity of a 

so special instrument such as the servo-analyzer for meas- 
uring the frequency characteristics. 
[0010] In order to achieve the object mentioned 
above, the present invention provides a motor drive con- 
trol system in which a motor drive unit receives an input 

55 drive control instruction signal to drive a motor and a 
load connected thereto under controlling the motor 
drive. The motor drive control system comprises: 
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a white noise generation means generating a white 
f noise; 

an instruction selecting means for selecting one of 
the input drive control instruction signal for normal 
control operation and the white noise generated by 
the white noise generation means for frequency 
characteristic operation, as a control instruction da- 
ta signal; 

a control means controlling a motor drive using the 
control instruction data signal output of said instruc- 
tion selecting means; 

a sampling means sampling data representing a 
driving state of one of the motor and the load at a 
predetermined sampling period to generate sam- 
pled data; 

a first Fourier transform means for Fourier-trans- 
forming the control instruction data output of said 
instruction selecting means together with the sam- 
pled data obtained by said sampling means; and 
a first frequency characteristic operation means for 
calculating frequency characteristics in a range 
from the control instruction data to the sampled data 
based on output data of said first Fourier transform 
means. 

[0011] With the above construction, since the con- 
struction for calculating the frequency characteristics is 
included in the motor control unit, no special instrument 
is required. Moreover, since white noise containing all 
frequency components in uniform is used as the control 
instruction signal, it is not necessary to gradually in- 
crease the frequency as is required in the conventional 
system, and thus measurement of the frequency char- 
acteristics can be done in a short period. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] These and other objects and features of the 
present invention will be readily understood from the fol- 
lowing detailed description taken in conjunction with 
preferred embodiments thereof with reference to the ac- 
companying drawings, in which like parts are designat- 
ed by like reference numerals and in which:. 

Fig. 1 is a block diagram illustrating the first embod- 
iment of the motor drive control system according 
to the present invention; 

Fig. 2 is a block diagram showing the second em- 
bodiment of the motor drive control system accord- 
ing to the present invention; 

Fig. 3 is a block diagram showing the third embod- 
iment of the motor drive control system according 
to the present invention; 

Fig. 4 is a block diagram showing the fourth embod- 
iment of the motor drive control system according 
to the present invention; 

Fig. 5 is a Bode diagram showing the operation in 
the fourth embodiment; 



Fig. 6 is a block diagram showing a feedbackcontrol 
loop in the fourth embodiment; 
Fig. 7 is a block diagram showing a feedbackcontrol 
loop in the fifth embodiment; 
Figs. 8 A and 8B are Bode diagrams showing the 
operation in the fifth embodiment; 
Fig. 9 is a block diagram showing the sixth embod- 
iment of the motor drive control system according 
to the present invention; 

Fig. 1 0 is a block diagram showing the seventh em- 
bodiment of the motor drive control system accord- 
ing to the present invention; 
Fig. 11 is an explanatory view showing a data con- 
struction in the eighth embodiment; 
Fig. 1 2 is a block diagram illustrating a conventional 
motor drive control system; and 
Fig. 1 3 is a view for explaining the operation of the 
conventional motor drive control system. 



20 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 3] Before the description proceeds, it is to be not- 
ed that, since the basic structures of the preferred em- 
25 bodiments are in common, like parts are designated by 
the same reference numerals throughout the accompa- 
nying drawings. 
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(Embodiment 1) 



[0014] Fig. 1 shows a block construction of the first 
embodiment of a motor drive control system according 
to the present invention. In this construction, a motor 
drive unit 1 for driving and controlling a motor 3 receives 

35 an input instruction signal for motor drive control. As an 
input instruction signal, a velocity instruction signal Vins 
or a position instruction signal Pins is generally used. In 
this embodiment, the construction is referred to the case 
where the velocity instruction signal Vins is applied to 

40 the motor drive unit 1 . 

[0015] The motor drive unit 1 includes a white noise 
generator 8 generating a white noise WN, a velocity in- 
struction switching unit 9, a velocity controller 10 which 
includes a compensator having known characteristics 

^5 for controlling a rotation of the motor, and a velocity de- 
tection unit 13 for detecting a real rotational velocity of 
the motor and sampling the detected velocity of the mo- 
tor. The motor drive unit 1 further includes a first Fourier 
transformer 15 and a first frequency characteristic op- 

50 eration unit 16. 

[0016] In this construction, the velocity instruction 
switching unit 9 is switched to select between the veloc- 
ity instruction signal Vins input to the motor drive unit 1 
and the white noise signal WN generated by the white 

55 noise generator 8, so that the selected instruction signal 
Vins or WN is used as a control velocity instruction Cins 
to be applied to the velocity controller 10. The white 
noise WN generated by the white noise generator 8 con- 
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tains all frequency components in uniform. In this motor 
drive control system, the motor 3 is operatively connect- 
ed with a load 4 of hardware by way of a motor shaft 
and a coupling mechanism of the load which is driven 
by the motor 3. 

[0017] The motor 3 is provided with, for example, a 
rotary encoder 1 2 having a pulse generator and the like 
which serves as a rotational position detecting unit for 
detecting a rotational position of the motor 3 and gener- 
ating a rotational position detection signal Pd of the mo- 
tor. Based on the rotational position detection signal Pd 
of the motor detected by the rotary encoder 12, the ve- 
locity detection unit 13 obtains a real rotational velocity 
Vr of the motor 3 by including e.g. a differentiator (not 
shown). Alternatively, the rotary encoder 12 may in- 
cludes a function of a differentiator to generate the real 
motor velocity Vr. The velocity detection unit 13 also 
serves as a velocity sampling means to sample the real 
motor velocity and generates the sampled velocity data 
of the motor (referred to as "motor velocity Vm", herein- 
after). In this sampling operation of the velocity detection 
unit 13, as the sampling period of the velocity data is 
shortened, frequency characteristics in a higher fre- 
quency band are obtained. 

[0018] The velocity controller 10 receives both the 
control velocity instruction Cins and the motor velocity 
Vm, setting a control gain value K to control the motor 
3 so that the control velocity instruction Cins and the 
motor velocity Vm match with each other. Thus, the ve- 
locity controller 10 ; motor 3 rotary encoder 12 and ve- 
locity detection unit 13 constitutes a velocity feedback 
control loop. 

[0019] In the meanwhile, the data of the velocity in- 
struction Cins generated by the instruction switching 
unit 9 and the motor velocity Vm output of the velocity 
detection unit 13 are supplied in common to the first Fou- 
rier transformer 1 5 and the resultant outputs thereof are 
supplied to the first frequency characteristic operation 
unit 16. 

[0020] With the above construction, when the motor 
3 is normally controlled, the instruction switching unit 9 
is so switched as to select the input velocity instruction 
Vins to be used as the controller velocity instruction Cins 
for the velocity controller 1 0. This allows the motor 3 and 
the load 4 to be operated in accordance with the input 
velocity instruction Vins. 

[0021] When an operation mode of the control system 
is set to measure the frequency characteristics of the 
motor, in the first step, the instruction switching unit 9 is 
switched to select the white noise WN generated by the 
white noise generator 8 so that the white noise is used 
as the controller velocity instruction Cins to be applied 
to the velocity controller 10. This allows the motor 3 and 
the load 4 to be operated in accordance with the white 
noise WN as the velocity instruction Cins. 
[0022] In this frequency-characteristic measuring op- 
eration, the data of the velocity instruction Cins and the 
motor velocity Vm in a time domain are transformed to 



the data in a frequency domain by means of the first Fou- 
rier transformer 1 5. Then, based on the resultant fre- 
quency domain data, the first frequency characteristic 
operation unit 1 6 calculates a gain and a phase which 
5 are used to obtain the frequency characteristics in the 
range from the velocity instruction Cins to the motor ve- 
locity Vm. In other words, the velocity-instruction re- 
sponse characteristics of the motor 3 are obtained 
based on the gain and the phase difference. 

10 [0023] According to the first embodiment, the motor 
drive unit 1 includes a construction for obtaining the fre- 
quency characteristics of the motor, which eliminates 
the necessity of a special instrument such a servo-ana- 
lyzer (5) as is required in the conventional method. This 

is makes it possible to remarkably simplify the measure- 
ment of the frequency characteristics of the motor 3 with 
the hardware load 4 mechanically connected thereto. 
[0024] Moreover, since the white noise WN containing 
all frequency components in uniform is used as the con- 

20 trol velocity instruction, it is not necessary to gradually 
increase the frequency of the velocity instruction Vins 
from the lowest frequency to the highest frequency in a 
range of a desired measurement bandwidth as required 
in the conventional method, and thus the measurement 

25 of the frequency characteristics of the motor can be 
done in a short time. Therefore, even when the ampli- 
tude of the velocity instruction is increased in order to 
enhance the measurement precision, the burdens af- 
fected on the motor 3 and the load 4 can be minimized 

30 since the measurement is finished in a short time. 

[0025] Furthermore, each block component 8, 9, 10, 
13, 15 and 16 of the motor drive unit 1 can be easily 
implemented by software of computer. Thus, advanta- 
geously, there is required substantially no cost increase 

35 from the conventional construction by realizing the con- 
struction by software. 

[0026] Since it is difficult to some extent to obtain an 
ideal white noise, an M-sequence signal which is a gen- 
erally utilized pseudo random signal may be used in- 

40 stead of the white noise, so that the construction of the 
white noise generator 8 can be simplified. If the uniform- 
ity of the frequency components contained in the white 
noise is sufficiently high, the gain characteristics of the 
velocity instruction Cins are constant irrespective of the 

45 frequency. In this case, therefore, the frequency char- 
acteristics can be obtained based on the results of Fou- 
rier transform of only the data of the motor velocity Vm 
irrespective of the frequency of the velocity instruction 
Cins. 

50 [0027] Moreover, in this embodiment shown in Fig. 1 . 
the rotational velocity of the motor 3 is detected by pro- 
viding the rotary encoder 12 attached to the motor 3. 
Alternatively, an operation velocity of the load 4 may be 
detected by attaching a velocity sensor or the like to the 

55 load 4. With this construction, the frequency-response 
characteristics of the load 4 in response to the input ve- 
locity instruction Vms can be directly obtained. This is 
effective since the real behavior of the load 4 is obtained 
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even in the case where a difference arises between the 
;wo motions of the motor 3 and the load 4 due to the 
properties of the coupling mechanism therebetween. 
[0028] Moreover, the number of data to be trans- 
formed by the first Fourier transformer 15 may be a val- 
ue equal to any of powers of 2. This makes it possible 
to adopt a generally known high-speed Fourier trans- 
form algorithm and thus increase the speed of a series 
of processing. The highest frequency of the obtained 
frequency characteristics is determined based on the 
sampling period of the data of the motor velocity Vm. 
Accordingly, some results of the frequency characteris- 
tics measured by varying the sampling period may be 
accumulated to obtain the results in a wide band. 

(Embodiment 2) 

[0029] Fig. 2 shows a block construction of the second 
embodiment of the present invention, illustrating the 
process after obtaining the velocity instruction Cins and 
motor velocity Vm to be used for the Fourier transfor- 
mation shown in Fig. t. Similar components designated 
by reference numerals t-4, 8-10, and 13 common with 
Fig. 1 are omitted in this figure for brevity, except for the 
first Fourier transformer 15 and the first frequency char- 
acteristic operation unit 16 for clarifying the description. 
[0030] In this construction of the second embodiment, 
the difference from the first embodiment resides in the 
fact that the motor drive unit 1 further includes a velocity 
deviation operation unit 17, a second Fourier transform- 
er 19, a second frequency characteristic operation unit 
20 and a third frequency characteristic operation unit 21 . 
[0031] The velocity deviation operation unit 1 7 calcu- 
lates a difference between the velocity instruction Cins 
and the motor velocity Vm to output a velocity deviation 
Vd. The velocity instruction Cins and the velocity devi- 
ation Vd are supplied in common to the second frequen- 
cy characteristic operation unit 20 via the second Fou- 
rier transformer 1 9. Then, the output of the first frequen- 
cy characteristics operation unit 1 6 and the output of the 
second frequency characteristic operation unit 20 are 
supplied in common to the third frequency characteristic 
operation unit 21. 

[0032] With the above construction: in the operation 
when the frequency characteristics of the motor are to 
be measured, the process is the same as that in the first 
embodiment where the motor 3 and the load 4 are driven 
using the white noise WN as the control velocity instruc- 
tion Cins and that the first frequency characteristic op- 
eration unit 16 calculates the frequency characteristics 
in a range from the velocity instruction Cins to the motor 
velocity Vm. 

[0033] In this second embodiment, in addition to the 
process of the first embodiment, the data of the velocity 
instruction Cins and the velocity deviation Vd in a time 
domain are transformed to the data in a frequency do- 
main by means of the second Fourier transformer 1 9. 
Thereafter, based on the resultant transformed data in 



the frequency domain, the second frequency character- 
istic operation unit 20 calculates a gain and a phase 
which are used to obtain the frequency characteristics 
in a range from the velocity instruction Cins to the ve- 

s locity deviation Vd. 

[0034] The third frequency characteristic operation 
unit 21 calculates gain characteristics in a range from 
the velocity deviation Vd to the motor velocity Vm, i.e.. 
gain characteristics of a loop transfer function under ve- 

io locity control, by dividing the gain obtained by the first 
frequency characteristic operation unit 16 by the gain 
obtained by the second frequency characteristic opera- 
tion unit 20. 

[0035] Likewise, the third frequency characteristic op- 

15 eration unit 21 obtains phase characteristics of a loop 
transfer function under velocity control by calculating a 
difference between the phase obtained by the first fre- 
quency characteristic operation unit 16 and the phase 
obtained by the second frequency characteristic opera- 

20 tion unit 20. 

[0036] According to the second embodiment, the fre- 
quency characteristics of a loop transfer function under 
velocity control can be obtained by only adding to the 
constructions of the first embodiment the components 

2S of the velocity deviation operation unit 17, second Fou- 
rier transformer 1 9 ? second frequency characteristic op- 
eration unit 20 and third frequency characteristic oper- 
ation unit 21 . The frequency characteristics of the loop 
transfer function can be utilized in determining stability 

30 of the velocity feedback control performed by the veloc- 
ity controller 10. 

[0037] Moreover, since the characteristics of the com- 
pensator included in the velocity controller 10 are 
known, the transfer functions of the motor 3 and the load 

35 4 can be easily obtained from the loop transfer function, 
allowing for detailed examination of resonance charac- 
teristics of the load 4 and the like. In general, when ex- 
amination of the transfer characteristics of the load 4 is 
attempted, a method is often employed where the ve- 

40 locity is detected by issuing an instruction for a torque 
applied to the motor 3. In this case, however, the veloc- 
ities of the motor 3 and the load 4 are not fixed since 
they are not controlled, causing a problem in safety. On 
the contrary, in the present embodiment, high safety is 

45 secured since the measurement of the transfer charac- 
teristics is performed in a velocity-controlled state. 
[0038] In this embodiment, it is noted here that, al- 
though the description is made in the case where the 
velocity control instruction signal is used, it is equivalent 

50 to the case of using a position control instruction signal 
by employing a position deviation operation unit instead 
of the velocity deviation operation unit 17. In this case, 
the frequency characteristics of a loop transfer function 
under position control can be obtained. 

55 

(Embodiment 3) 

[0039] Fig. 3 shows a block construction of the third 
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embodiment of the present invention, illustrating the 
process alter obtaining the velocity instructbn Cins and 
the motor velocity Vm shown in Fig. 1 . Similar compo- 
nents designated by reference numerals 1-4, 8-10, and 
1 3 common with Fig. 1 are omitted in this figure for brev- 
ity. The velocity deviation operation unit 17 calculates a 
difference between the velocity instruction Cins and the 
motor velocity Vm to output a velocity deviation Vd as 
is similar to that of the second embodiment. In this case, 
data of the velocity deviation Vd and the motor velocity 
Vm are supplied in common to a fourth frequency char- 
acteristic operation unit 23 via a third Fourier transform- 
er 22 instead of the first Fourier transformer 15 and first 
frequency characteristic operation unit 16. 
[0040] With the above construction, when the fre- 
quency characteristics are to be measured, the motor 3 
and the load 4 are operated using the white noise WN 
selected as the velocity instruction Cins. Simultaneous- 
ly, data of the velocity deviation Vd and the motor veloc- 
ity Vm in a time domain are transformed to data in a 
frequency domain by the third Fourier transformer 22, 
and further, based on the above transformed data in the 
frequency domain, the fourth frequency characteristic 
operation unit 23 calculates frequency characteristics in 
a range from the velocity deviation Vd to the motor ve- 
locity Vm. In other words, the frequency characteristics 
of a loop transfer function under velocity control is ob- 
tained. 

[0041] According to this embodiment, the frequency 
characteristics of a loop transfer function can be ob- 
tained by a construction simpler than that of the second 
embodiment. 

[0042] In this embodiment, it is noted here that, al- 
though the description is made in the case where the 
velocity control instruction signal is used, it is equivalent 
to the case of using a position control instruction signal 
by employing a position deviation operation unit instead 
of the velocity deviation operation unit 17. In this case, 
the frequency characteristics of a loop transfer function 
under position control can be obtained. 

(Embodiment 4) 

[0043] Fig. 4 shows a block construction of the fourth 
embodiment of the present invention, illustrating the 
processing subsequent to the processing made by the 
first frequency characteristic operation unit 16 shown in 
Fig. 1.1 n this embodiment, a response frequency detec- 
tion means 24 and an inertia presumption means 26 are 
added to the construction of the first embodiment. The 
other portions are common with those of the first em- 
bodiment shown in Fig. 1 and thus omitted here for brev- 
ity. 

[0044] In this construction, the frequency characteris- 
tics Fc obtained by the first frequency characteristic op- 
eration unit 16 are supplied to the response frequency 
detection unit 24 to detect a response frequency Rf. The 
detected response frequency Rf. as well as a control 
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gain value K generated by the velocity controller 10, are 
then supplied to the inertia presumption unit 26. 
[0045] Based on the velocity instruction response 
characteristics Fc of the motor 3 obtained by the first 

5 frequency characteristic operation unit 1 6, the response 
frequency detection unit 24 detects a frequency of which 
gain characteristics decrease by 3 dB as shown in Fig. 
5 for use as the response frequency Rf. The inertia pre- 
sumption unit 26 calculates an inertia of the motor 3 and 

10 that of the load 4 based on the response frequency Rf 
and the control gain value K. 

[0046] Fig. 6 shows a block construction of the veloc- 
ity feedback control loop including the velocity controller 
10 and the like, wherein K denotes the control gain val- 

15 ue, J denotes a total value of the inertia of the motor 3 
and the load 4, and s denotes a Laplacian. The transfer 
function in the range from the velocity instruction Cins 
to the motor velocity Vm of this block diagram repre- 
sents primary delay characteristics with a time constant 

20 of J/K. Therefore, the response frequency Rf can be ex- 
pressed by K/J which is a reciprocal of the time constant. 
In this relationship, the inertia J can be obtained by di- 
viding the control gain value K by the response frequen- 
cy Rf. The inertia presumption unit 26 presumes the total 

25 value of the inertia of the motor 3 and the load 4 by ex- 
ecuting this operation. 

[0047] According to the fourth embodiment described 
above, the inertia of the motor 3 and that of the load 4, 
which are important parameters in the control system, 
30 can be easily presumed. By presuming the inertia val- 
ues, the control gain value for obtaining desired re- 
sponse characteristics is determined. It is therefore pos- 
sible to automatically set the control gain K of the veloc- 
ity controller 10. 

35 

(Embodiment 5) 

[0048] Fig. 7 shows a block construction of the fifth 
embodiment of the present invention, illustrating a ve- 

^o locity feedback control loop comprised of the velocity 
controller 10 and the like, which is different from that of 
the fourth embodiment shown in Fig. 6. This embodi- 
ment shows the case where the coupling mechanism 
for the motor 3 and the load 4 has a low rigidity with a 

45 resonance. 

[0049] In Fig. 7 ; frequency characteristics Fc repre- 
sent the velocity instruction response characteristics ob- 
tained by the construction of the first embodiment or the 
loop transfer characteristics under velocity control ob- 

50 tained by the constructions of the second and third em- 
bodiments. The frequency characteristics Fc is supplied 
to a resonance frequency detection unit 28 to detect a 
resonance frequency Fres, and the detected resonance 
frequency Fres is then supplied to a notch filter charac- 

55 teristic setting unit 30. 

[0050] In this construction, Jm denotes the inertia of 
the motor 3, Jl denotes the inertia of the load 4, Kf de- 
notes a spring constant and Cf denotes a viscous friction 
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coefficient of the coupling mechanism, and s denotes a 
taplacian. A notch filter 31 is inserted downstream of 
the block component of the control gain value K. and the 
characteristics of the notch filter 31 are set by the notch 
filter characteristics setting unit 30, wherein con denotes 
a notch frequency and a denotes a parameter for deter- 
mining the notch width. 

[0051] The resonance frequency detection unit 28 de- 
tects a peak frequency as a resonance frequency Fres 
at which a tilt of the gain characteristics abruptly chang- 
es from positive to negative as shown in Fig. 8A. The 
notch filter characteristics setting unit 30 sets the char- 
acteristics of the notch filter 31 so that the notch frequen- 
cy <on substantially matches with the resonance fre- 
quency Fres as shown in Fig. 8B. This eliminates a fre- 
quency component which may excite the resonance 
from a torque driving the motor 3, resulting in suppress- 
ing the resonance. 

[0052] According to this embodiment, the resonance 
can be suppressed by automatically setting the charac- 
teristics of the notch filter so as to match with the detect- 
ed resonance characteristics of the motor 3 and the load 

4. 

[0053] Alternatively, the resonance frequency Fres 
may be detected by utilizing an abrupt change of the 
phase characteristics. Further, the resonance suppres- 
sion effect may be enhanced by setting not only the 
notch frequency but also the notch width of the charac- 
teristics of the notch filter 31 so as to match with the 
obtained resonance characteristics. 

(Embodiment 6) 

[0054] Fig. 9 shows a block construction of the sixth 
embodiment of the present invention. In this construc- 
tion, a motor drive unit 1 receives an input position in- 
struction signal Pins instead of the velocity instruction 
signal Vins used in the first embodiment. The motor 
drive unit 1 includes a position instruction switching unit 
33, a position controller 34, and a position detection unit 
36 for detecting a real rotational position of the motor, 
and further includes a fourth Fourier transformer 38 and 
a fifth frequency characteristic operation unit 39. The 
other constitution of the motor drive unit 1 is simitar to 
that of the first embodiment. 

[0055] In this construction, the instruction switching 
unit 33 selects one of the position instruction signal Pins 
and the white noise signal WN generated by the white 
noise generator 8 : so that the selected instruction signal 
Pins or WN is used as a controller velocity instruction 
Cins to be applied to the position controller 34. Based 
on the rotational position detection signal Pd of the mo- 
tor detected by the rotary encoder 1 2, the position de- 
tection unit 36 samples a real rotational position Pm of 
the motor 3 (referred to as "motor position Pm", herein- 
after). The position controller 34 controls the motor 3 so 
that the controller position instruction Cins and the motor 
position Pm match with each other. Thus, the position 
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controller 34, motor 3, rotary encoder 12 and position 
detection unit 36 constitutes a position feedback control 
loop. 

[0056] In the meanwhile, the data of the position in- 
s struction Cins selected by the instruction switching unit 
33 and the motor position Pm output of the position de- 
tection unit 36 are supplied in common to the fourth Fou- 
rier transformer 38 and the resultant outputs thereof are 
supplied to the fifth frequency characteristic operation 
10 unit 39. 

[0057] When the motor 3 is normally controlled, the 
instruction switching unit 33 is so switched as to select 
the input position instruction Pins to be used as the con- 
troller position instruction Cins for the position controller 
is 34. This allows the motor 3 and the load 4 to be operated 
in accordance with the input position instruction Pins. 
[0058] When an operation mode of the control system 
is set to obtain the frequency characteristics of the mo- 
tor, in the first step, the instruction switching unit 33 is 

20 switched to select the white noise WN generated by the 
white noise generator 8 so that the white noise is used 
as the controller position instruction Cins to be applied 
to the position controller 34. This allows the motor 3 and 
the load 4 to be operated in accordance with the white 

25 noise WN as the position instruction Cins. 

[0059] In this frequency-characteristic measuring op- 
eration, the data of the position instruction Cins and the 
motor position Pm in a time domain are transformed to 
the data in a frequency domain by means of the fourth 

30 Fourier transformer 38. Then, based on the resultant fre- 
quency domain data, the fifth frequency characteristic 
operation unit 39 calculates a gain and a phase which 
are used to obtain the frequency characteristics in the 
range from the position instruction Cins to the motor po- 

3S sition Pm. In other words, the position -instruction re- 
sponse characteristics of the motor 3 are obtained 
based on the gain and the phase difference. 
[0060] According to the sixth embodiment, the motor 
drive unit 1 includes a construction for obtaining the f re- 

^0 quency characteristics of the motor, which eliminates 
the necessity of a special instrument such a servo^ana- 
lyzer (5) as is required in the conventional method. This 
makes it possible to remarkably simplify the measure- 
ment of the frequency characteristics of the motor 3 with 

45 the hardware load 4 mechanically connected thereto. 
[0061] Moreover, since the white noise WN containing 
all frequency components in uniform is used as the con- 
trol velocity instruction, the measurement of the fre- 
quency characteristics of the motor can be done in a 

50 short time, similarly to the first embodiment. Therefore, 
even when the amplitude of the velocity instruction is 
increased in order to enhance the measurement preci- 
sion, the burdens affected on the motor 3 and the load 
4 can be minimized since the measurement is finished 

55 in a short time. 

[0062] Furthermore, each block component of the 
motor drive unit 1 can be easily implemented by soft- 
ware of computer. Thus, advantageously, there is re- 
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quired substantially no cost increase from the conven- 
tional construction by realizing the construction by soft* 
ware. 

[0063] Alternatively, an operation position of the load 
4 may be detected by attaching a position sensor or the 
like to the load 4. With this construction, the frequency- 
response characteristics of the load 4 in response to the 
input position instruction Pins can be directly obtained. 
This is effective since the real behavior of the load 4 is 
obtained even in the case where a difference arises be- 
tween the two motions of the motor 3 and the load 4 due 
to the properties of the coupling mechanism therebe- 
tween. 

(Embodiment 7) 

[0064] Fig. 10 shows a block construction of the sev- 
enth embodiment of the present invention. This con- 
struction is substantially the same as that of the first em- 
bodiment shown in Fig. 1 , except that a data storage 
unit 40 is further provided in the motor drive unit 1 while 
the first Fourier transformer 15 and the first frequency 
characteristic operation unit 16 are disposed inside an 
external processing unit 42. The motor drive unit 1 and 
the external processing unit 42 are connected by a data 
transmission bus 41 . 

[0065] In this arrangement, the data of the velocity in- 
struction Cins and the motor velocity Vm are temporarily 
stored in the data storage unit 40, and thereafter the da- 
ta read out of the data storage unit 40 is supplied to the 
first Fourier transformer 15 via the data transmission 
bus 41 and the output of the first Fourier transformer 1 5 
is supplied to the first frequency characteristic operation 
unit 16 in the external processing unit 16. In this embod- 
iment, similarly to the first embodiment, the white noise 
generators, velocity instruction switching unit 9, velocity 
controller 10, velocity detection unit 13 are also dis- 
posed inside the motor drive unit 1 . 
[0066] With the above construction, in the operation 
mode of measuring the frequency characteristics of the 
motor, the white noise WN selected to be used as the 
velocity instruction Cins, and then the data of the veloc- 
ity instruction Cins and the motor velocity Vm are both 
temporality stored in the data storage unit 40 such as 
an RAM. In this construction, the velocity instruction 
Cins is sampled in the data storage unit 40 and the re- 
sultant sampled data is simultaneously stored therein. 
After the measurement of the frequency characteristics 
is terminated, the data of the velocity instruction Cins 
and the motor velocity Vm are retrieved from the data 
storage unit 40 and supplied to the first Fourier trans- 
former 1 5 via the data transmission bus 41 . The other 
operations are the same as those in the first embodi- 
ment and the explanation thereof is omitted here for 
brevity. 

[0067] As already described, as the sampling period 
of the velocity instruction Cins and the motor velocity 
Vm is shortened, the frequency characteristics in a high- 



er frequency band are obtained. In general, Fourier 
transform is a time-consuming arithmetic processing. 
Therefore, if it is desired to obtain the frequency char- 
acteristics in a high frequency band, the Fourier trans- 

s form processing is not performed in time. For example, 
in order to obtain the frequency characteristics up to 
1KHz, the sampling period should be made one-fourth 
of the period (i.e., 1 mili-sec) corresponding to the fre- 
quency 1 KHz, namely, 250 jisec of the sampling period 

10 is required at the least. Whereas, the Fourier transform 
processing time is much larger in order than that of the 
sampling period. 

[0068] In this embodiment, however, even if the sam- 
pling period is shortened as desired for obtaining a high- 
's er frequency band, the difference in the processing time 
can be absorbed by temporality storing the data of the 
velocity instruction Cins and the motor velocity Vm in 
the data storage unit 40. 

[0069] Furthermore, since the Fourier transform and 

20 the frequency characteristics operation are performed 
in the external processing unit 42 such as a personal 
computer independent from the motor drive unit 1 , the 
processing of the motor drive unit 1 can be reduced. Fre- 
quency characteristics are easily recognizable by 

2S graphic representation such as a Bode diagram, and fur- 
ther can be analyzed more easily if the graph is subject- 
ed to smoothing processing to eliminate a noise com- 
ponent. It is however difficult for the motor drive unit 1 
to perform such processing due to its short processing 

30 capability and lack of an indicator. On the contrary, the 
construction of this embodiment can easily realize this 
processing, where the graph representation processing 
can be executed by the external processing unit 42. 
[0070] The construction of this embodiment can also 

35 be applied to the measurement of the loop transfer char- 
acteristics under velocity control described in the sec- 
ond and third embodiments and to the measurement of 
the response characteristics under position control de- 
scribed in the sixth embodiment by changing the data 

40 handled by the data storage unit 40 and the data trans- 
mission bus 41 to the position instruction data, the ve- 
locity deviation, and the like. 
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(Embodiment 8) 



[0071] Fig. 1 1 shows a data structure of the data han- 
dled by the data storage unit 40 and the data transmis- 
sion bus 41 in the eighth embodiment of the present in- 
vention, and the other construction of this embodiment 
50 is substantially the same as that of the seventh embod- 
iment shown in Fig. 10. 

[0072] In this embodiment, the M-sequence signal of 
binary data is used as the white noise signal generated 
by the white noise generator 8. Accordingly, assuming 
S5 that W represents the white noise which is used as the 
velocity instruction Cins when the frequency character- 
istics are measured, using reference signal data REF 
which is 0 or 1 , amplitude AMP and offset OFS of the 
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white noise W, the white noise W can be represented 
.as an equation of W = (2 X REF-1 ) x AMP + OFS. In 
this equation, since the amplitude AMP and the offset 
OFS are constant, the white noise W used as the veloc- 
ity instruction Cins can be reproduced based on the data 5 
of the amplitude AMP and the offset OFS by storing only 
the reference signal data RE F of the velocity instruction 
Cins in the data storage unit 40 when sampling the ve- 
locity instruction Cins in the operation of measuring the 
frequency characteristics. 10 
[0073] Utilizing this fact, the structure of the data han- 
dled by the data storage unit 40 and the data transmis- 
sion bus 41 is constructed as composite data as shown 
in Fig. 11 , where bit 0, i.e., LSB is allocated for the ref- 
erence signal data REF of the velocity instruction Cins is 
and the remaining more significant bits are allocated for 
the data of the motor velocity Vm. The composite data 
is received by the external processing unit 42 and then 
separated to reproduce the white noise W as the velocity 
instruction Cins. 20 
[0074] According to the present embodiment, since 
the two different data of the velocity instruction Cins and 
the motor velocity Vm are unified into one composite da- 
ta, the data amount can be halved. This makes it pos- 
sible to halve the storage capacity of the data storage 25 
unit 40 and thus remarkably reduce the time required 
for data transfer from the motor drive unit 1 to the exter- 
nal processing unit 42. 

[0075] In this data construction. LSB is allocated for 
the reference signal data REF of Ihe velocity instruction 30 
Cins and the remaining more significant bits are allocat- 
ed for the motor velocity Vm. This is because the refer- 
ence signal data REF can be retrieved by masking the 
more significant bits and the data of the motor velocity 
Vm can be retrieved by arithmetically right shifting, 35 
which can be easily performed without destroying codes 
of the data of the motor velocity Vm. However, the allo- 
cation is not specifically limited to the above construc- 
tion. Moreover, the white noise may also be any binary 
signal other than the M-sequence signal. The construe- *o 
tion of this embodiment is also applicable to the meas- 
urement of the frequency characteristics under position 
control by using position data in place of the velocity da- 
ta. 

[0076] As is evident from the embodiments described 45 
above, according to the first aspect of the present inven- 
tions motor drive control system in which a motor drive 
unit (1 ) receives an input drive control instruction signal 
(Vins. Pins) to drive a motor (3) and a load (4) connected 
thereto under controlling the motor drve, said motor 50 
drive control system comprising: 

a white noise generation means (8) generating a 
white noise (WN); 

an instruction selecting means (9, 33) for selecting 55 
one of the input drive control instruction signal for 
normal control operation and the white noise gen- 
erated by the white noise generation means for fre- 



quency characteristic operation, as a control in- 
struction data signal (Cins); 
a control means (10 : 34) controlling a motor drive 
using the control instruction data signal (Cins) out- 
put of said instruction selecting means (9, 33); 
a sampling means (13, 36) sampling data repre- 
senting a driving state of one of the motor and the 
load at a predetermined sampling period to gener- 
ate sampled data (Vm, Pm); 
a first Fourier transform means (1 5, 22, 38) for Fou- 
rier-transforming the control instruction data (Cins) 
output of said instruction selecting means (9 : 33) 
together with the sampled data (Vm, Pm) obtained 
by said sampling means (13, 36); and 
a first frequency characteristic operation means 
(16, 23, 39) for calculating frequency characteristics 
in a range from the control instruction data (Cins) to 
the sampled data (Vm, Pm) based on output data 
of said first Fourier transform means. 

[0077] In this construction, the motor drive unit (1 ) re- 
ceives a velocity instruction signal (Vins) as the input 
drive control instruction signal and the control instruction 
data signal (Cins) is a velocity control instruction data 
signal, and said sampling means (13) samples a real 
velocity of one of the motor and the load to generate the 
sampled velocity data (Vm), whereby the velocity con- 
trol instruction data and the sampled velocity data (Vm) 
are supplied to said first frequency characteristic oper- 
ation means (16, 23) via said first Fourier transform 
means (15, 22). 

[0078] By this arrangement, since the construction for 
calculating the frequency characteristics is included in 
the motor control unit, the frequency characteristics of 
the motor with a load connected thereto can be simply 
obtained without the necessity of a special instrument 
such as a servo-analyzer. Moreover, since the white 
noise containing all frequency components in uniform is 
used as the velocity instruction, measurement of the fre- 
quency characteristics can be performed in a short time, 
whereby the burdens affected on the motor and the load 
can be minimized. 

[0079] According to the second aspect of the present 
invention, the motor control system further comprises: 

a velocity deviation operation means (17) for calcu- 
lating a difference between the velocity control in- 
struction data (Cins) and the sampled motor veloc- 
ity data (Vm) to generate a velocity deviation (Vd); 
a second Fourier transform means (19) for Fourier- 
transforming the velocity control instruction data 
(Cins) and the velocity deviation (Vd) obtained by 
said velocity deviation operation means; 
a second frequency characteristic operation means 
(20) for calculating frequency characteristics in a 
range from the velocity control instruction data 
(Cins) to the velocity deviation (Vd) based on output 
data of said second Fourier transform means (19); 
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and 

a third frequency characteristic operation means 
(21) for calculating frequency characteristics of a 
loop transfer function under velocity control based 
on output results of said first frequency character- 
istics operation means (16) and second frequency 
characteristics operation means (20). 

[0080] By this arrangement, the frequency character- 
istics of a loop transfer function can be obtained under 
a velocity-controlled state by only adding a few compo- 
nents to the construction of the first aspect, and thus can 
be utilized in determining stability of the control and ex- 
amining in detail resonance characteristics of the load 
and the like. 

[0081] According to the third aspect of the present in- 
vention, the motor control system further comprises a 
deviation operation means (17) for calculating a differ- 
ence between the control instruction data (Cins) and the 
sampled data (Vm, Pm) to generate deviation data (Vd), 
and said first Fourier transform means (22) Fourier- 
transforms the deviation data (Vd) obtained by said de- 
viation operation means (1 7) and the sampled data (Vm) 
obtained by said sampling means (13), and said first fre- 
quency characteristic operation means (23) calculates 
frequency characteristics of a loop transfer function in a 
range from the deviation data (Vd) to the sampled data 
(Vm, Pm) based on the output data of said first Fourier 
transform means (22). 

[0082] By this arrangement, the frequency character- 
istics of a loop transfer function under velocity control 
can be obtained with a simpler construction than that of 
the second aspect. 

[0083] According to the fourth aspect of the present 
invention, the motor drive control system further com- 
prises: a response frequency detection means (24) de- 
tecting a response frequency (Rf) based on the frequen- 
cy characteristics obtained by said first frequency char- 
acteristics operation means (16, 23. 39); and an inertia 
presumption means (26) operating presumption of iner- 
tia based on a control gain value (K) of said control 
means (10, 34) and the response frequency (Rf) ob- 
tained by said response frequency detection means 
(24). 

[0084] By this arrangement, since the motor drive unit 
is provided with a response frequency detection unit, it 
is possible to presume inertia of the motor and that of 
the load from the relationship among the inertia, control 
gain value, and response frequency. 
[0085] According to the fifth aspect of the present in- 
vention, the motor drive control system further compris- 
es: a resonance frequency detection means (28) for de- 
tecting a resonance frequency based on the frequency 
characteristics obtained by said first frequency charac- 
teristics operation means (16, 23, 39); and a notch filter 
characteristic setting means (30) for setting character- 
istics of a notch filter (31 ) included in said control means 
(10, 34) based on the resonance frequency obtained by 



said resonance frequency detection means (28). 
[0086] By this arrangement, the characteristics ol the 
notch filter is automatically set so that the notch frequen- 
cy matches with the detected resonance frequency, a 
s frequency component which may excite resonance is 
eliminated from a torque driving the motor, resulting in 
suppressing resonance. 

[0087] According to the sixth aspect of the present in- 
vention, the motor drive unit (1) receives a position in- 

w struction signal (Pins) as the input drive control instruc- 
tion signal and the control instruction data signal (Cins) 
is a position control instruction data signal and said 
sampling means (13) samples real position data of one 
of the motor and the load to generate the sampled po- 

is sition data (Pm). whereby the position control instruction 
data and the sampled position data (Pm) are supplied 
to said first frequency characteristic operation means 
(39) via said first Fourier transform means (38). 
[0088] By this arrangement, the position instruction 

20 response characteristics of the motor with the load con- 
nected thereto can be simply measured without the ne- 
cessity of a special instrument. 

[0089] According to the seventh aspect of the p resent 
invention, the motor drive unit (1) further comprises a 

2S data storage means (40) for contemporarily storing the 
control instruction data (Cins) output of said instruction 
selecting means (9, 33) together with the sampled data 
(Vm, Pm) obtained by said sampling means (13, 36), 
wherein said first Fourier transform means (15, 22, 38) 

30 and said first frequency characteristic operation means 
(16, 23, 39) are disposed inside an external processing 
unit (42) independent of the motor drive unit, and where- 
in the motor drive unit and the external processing unit 
are connected via a data transmission bus means (41 ). 

35 [0090] By temporarily storing data in the data storage 
unit, even when the sampling period of velocity data is 
shortened, the processing of Fourier transform can be 
performed in time. Moreover, the processing of the mo- 
tor drive unit can be reduced by the construction where 

40 the Fourier transform and the frequency characteristics 
operation are performed in the external processing unit 
independent from the motor drive unit. 
[0091] According to the eighth aspect of the present 
invention, the white noise output of said white noise gen- 

<s eration means (8) is a binary data signal, and at least 
one of the data stored in said data storage means (40) 
and the data transmitted by said data transmission bus 
means (41 ) is of a composite data structure where one 
bit of the data is allocated for the control instruction data 

so (Cins) and the remaining bits are allocated for the sam- 
pled data (Vm : Pm) obtained by said sampling means 
(13 : 36). 

[0092] By this arrangement, since the two data of the 
velocity instruction and the sampled velocity, or of the 
55 position instruction and the sampled position, are unified 
into one composite data, the data amount can be 
halved, which makes it possible to halve the storage ca- 
pacity of the data storage unit and thus reduce the time 
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of data transfer from the motor drive unit to the external 
^processing unit. 

Claims s 

1 . A motor drive control system in which a motor drive 
unit (1 ) receives an input drive control instruction 
signal (Vins : Pins) to drive a motor (3) and a load 
(4) connected thereto under controlling the motor io 
drve ; said motor drive control system comprising: 

a white noise generation means (8) generating 
a white noise (WN); 

an instruction selecting means (9, 33) for se- is 
lecting one of the input drive control instruction 
signal for normal control operation and the 
white noise generated by the white noise gen- 
eration means for frequency characteristic op- 
eration, as a control instruction data signal so 
(Cins); 

a control means (10, 34) controlling a motor 
drive using the control instruction data signal 
(Cins) output of said instruction selecting 
means (9. 33); 25 4. 

a sampling means (1 3, 36) sampling data rep- 
resenting a driving state of one of the motor and 
the load at a predetermined sampling period to 
generate sampled data (Vm, Pm); 
a first Fourier transform means (15, 22, 38) for 30 
Fourier-transforming the control instruction da- 
ta (Cins) output of said instruction selecting 
means (9, 33) together with the sampled data 
(Vm, Pm) obtained by said sampling means 
(13, 36); and 35 
a first frequency characteristic operation 
means (16 : 23, 39) for calculating frequency 
characteristics in a range from the control in- 
struction data (Cins) to the sampled data (Vm, 
Pm) based on output data of said first Fourier 40 5. 
transform means. 



2. The motor drive control system as claimed in claim 
1 , wherein the motor drive unit (1 ) receives a veloc- 
ity instruction signal (Vins) as the input drive control 
instruction signal and the control instruction data 
signal (Cins) is a velocity control instruction data 
signal, and said sampling means (1 3) samples a re- 
al velocity of one of the motor and the load to gen- 
erate the sampled velocity data (Vm), whereby the 
velocity control instruction data and the sampled ve- 
locity data (Vm) are supplied to said first frequency 
characteristic operation means (16, 23) via said first 
Fourier transform means (15, 22). 
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The motor control system as claimed in claim 2, fur- 
ther comprising: 



a velocity deviation operation means (17) for 
calculating a difference between the velocity 
control instruction data (Cins) and the sampled 
motor velocity data (Vm) to generate a velocity 
deviation (Vd); 

a second Fourier transform means (1 9) for Fou- 
rier-transforming the velocity control instruction 
data (Cins) and the velocity deviation (Vd) ob- 
tained by said velocity deviation operation 
means; 

a second frequency characteristic operation 
means (20) for calculating frequency character- 
istics in a range from the velocity control in- 
struction data (Cins) to the velocity deviation 
(Vd) based on output data of said second Fou- 
rier transform means (19); and 
a third frequency characteristic operation 
means (21 ) for calculating frequency character- 
istics of a loop transfer function under velocity 
control based on output results of said first fre- 
quency characteristics operation means (16) 
and second frequency characteristics opera- 
tion means (20). 

The motor control system as claimed in claim 1 , fur- 
ther comprising a deviation operation means (17) 
for calculating a difference between the control in- 
struction data (Cins) and the sampled data (Vm, 
Pm) to generate deviation data (Vd), and said first 
Fourier transform means (22) Fourier-transforms 
the deviation data (Vd) obtained by said deviation 
operation means (17) and the sampled data (Vm) 
obtained by said sampling means (13), and said first 
frequency characteristic operation means (23) cal- 
culates frequency characteristics of a loop transfer 
function in a range from the deviation data (Vd) to 
the sampled data (Vm, Pm) based on the output da- 
ta of said first Fourier transform means (22). 

The motor drive control system as claimed in claim 
1 , further comprising: a response frequency detec- 
tion means (24) detecting a response frequency 
(Rf) based on the frequency characteristics ob- 
tained by said first frequency characteristics oper- 
ation means (16 : 23, 39): and an inertia presump- 
tion means (26) operating presumption of inertia 
based on a control gain value (K) of said control 
means (10, 34) and the response frequency (Rf) ob- 
tained by said response frequency detection means 
(24). 

The motor drive control system as claimed in any 
one of claims 1 to 4 further comprising: a resonance 
frequency detection means (28) for detecting a res- 
onance frequency based on the frequency charac- 
teristics obtained by said first frequency character- 
istics operation means (16, 23, 39); and a notch fil- 
ter characteristic setting means (30) for setting 
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characteristics of a notch filter (31 ) included in said 
; control means (1 0, 34) based on the resonance fre- 
quency obtained by said resonance frequency de- 
tection means (28). 

5 

7. The motor drive control system as claimed in claim 
1, wherein the motor drive unit (1) receives a posi- 
tion instruction signal (Pins) as the input drive con- 
trol instruction signal and the control instruction da- 
ta signal (Cins) is a position control instruction data 10 
signal, and said sampling means (13) samples real 
position data of one of the motor and the load to 
generate the sampled position data (Pm), whereby 
the position control instruction data and the sam- 
pled position data (Pm) are supplied to said first fre- *5 
quency characteristic operation means (39) via said 
first Fourier transform means (38). 



8. The motor drive control system as claimed in any 
one of claims 1 to 6. wherein the motor drive unit 20 
(1 ) further comprises a data storage means (40) for 
contemporarily storing the control instruction data 
(Cins) output of said instruction selecting means (9, 

33) together with the sampled data (Vm, Pm) ob- 
tained by said sampling means (13, 36), wherein 25 
said first Fourier transform means (15, 22, 38) and 
said first frequency characteristic operation means 
(16, 23, 39) are disposed inside an external 
processing unit (42) independent of the motor drive 
unit, and wherein the motor drive unit and the ex- 30 
ternal processing unit are connected via a data 
transmission bus means (41). 

9. The motor drive control system as claimed in claim 

8, wherein the white noise output of said white noise 35 
generation means (8) is a binary data signal, and at 
least one of the data stored in said data storage 
means (40) and the data transmitted by said data 
transmission bus means (41 ) is of a composite data 
structure where one bit of the data is allocated for *o 
the control instruction data (Cins) and the remaining 
bits are allocated tor the sampled data (Vm, Pm) 
obtained by said sampling means (1 3, 36). 
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